Haemorrhagic putaminal necrosis, optic atrophy and coma: a triad suggestive of methanol poisoning
Methanol intoxication presents with acute bilateral vision loss, metabolic acidosis and altered consciousness. It usually occurs either after accidental or intentional intake of methanol-adulterated illicitly-made liquor. Sporadic cases of methanol poisoning are difficult to diagnose because the history of intake of illicitly-made liquor is often not available. Moreover, the early features of methanol intoxication like metabolic acidosis usually recover by the time these patients arrive at a tertiary-care hospital. We present two patients who presented with coma and optic atrophy and showed characteristic radiological findings of methanol intoxication.
Case 1
A 29-year-old gentleman suffered from acute behavioural abnormalities after a bout of vomiting and rapidly became comatose. There was no preceding fever, seizures or vision Correspondence loss. He required mechanical ventilation at a local hospital for respiratory distress. Due to poor recovery of consciousness, he was referred to our hospital two weeks after the onset of illness. On examination, his FOUR (Full Outline of Unresponsiveness) score was E 3 M 1 B 2 R 1 . He had bilateral optic atrophy, spasticity (Modified Ashworth Scale 3/5) in all four limbs with brisk tendon jerks and extensor plantar response. His cranial computed tomography (CT) scan showed bilateral putaminal haemorrhage with perifocal oedema (Figure 1 ). His cranial magnetic resonance imaging (MRI) scan revealed large bilateral subacute putaminal haematomata with areas of diffusion restriction and blooming on susceptibility-weighted images (Figure 1 ). With a characteristic radiological picture, a tentative diagnosis of methanol intoxication was made. Later, the patient's relatives agreed that he took illicitly-made liquor on the day of onset of his illness.
Case 2
A 56-year-old gentleman developed abdominal pain and vomiting followed rapidly by altered consciousness. There was no history of fever, seizures or vision loss. He developed sepsis and pneumonia at a local hospital, and twelve days after the onset of illness, was transferred to our centre. On examination, his Glasgow Coma Scale score (GCS) was E1M5V2. His pupils were non-reactive. Fundus examination revealed optic atrophy. There was grade 2/5 spasticity in all four limbs with brisk tendon jerks and extensor plantar reflexes. His cranial MRI showed bilateral putaminal haemorrhage with necrosis and multiple microhaemorrhages in the cerebral and cerebellar hemispheres, basal ganglia, thalami, midbrain and pons ( Figure 2 ). The history was obtained that he consumed illicitly-made liquor an evening prior to the onset of illness. During the hospital stay he developed septic shock and died.
Discussion
Both of our patients presented with rapidly-evolving coma without an obvious underlying cause. There was no history of vision loss and the referring hospitals failed to document metabolic acidosis. More than one-half of all patients with coma remain undiagnosed. Diagnosis of a toxic cause of coma requires a history of exposure to the toxin in a temporal relationship to the onset of illness. The history of illicitly-made liquor ingestion was confirmed in both our patients after availability of MRI images. Acute vision loss secondary to optic atrophy and coma in close temporal association of ingestion of illicitly-made liquor is suggestive of methanol toxicity 2 . In the absence of a history of vision loss, demonstration of optic atrophy may suffice. This also emphasises the need for fundus examination in every patient with coma.
There are a list of causes of bilateral basal ganglia hyperintensities on T2/FLAIR-weighted images, such as hepatic encephalopathy, hypoglycaemia, hypoxic-ischaemic encephalopathy, hepatolenticular degeneration, viral encephalitis and extrapontine myelinolysis. However, none of these conditions produce haemorrhagic changes.
Radiological differential diagnoses of bilateral haemorrhagic putaminal necrosis are few. These are methanol toxicity, carbon monoxide poisoning, ethylene glycol overuse and cyanide poisoning. However, to the best of our knowledge, only methanol toxicity among these conditions produces the combination of bilateral optic atrophy and haemorrhagic putaminal necrosis. Other rare causes like exposure to amphetamines and cocaine may produce basal ganglia haemorrhages but they do not produce putaminal necrosis as seen with methanol intoxication.
The characteristic necrosis of brain areas is due to toxic metabolites of methanol (formaldehyde and formic acid) that also produce optic nerve demyelination and optic atrophy. These metabolites also inhibit mitochondrial cytochrome oxidase thereby producing cellular hypoxia and cell death 4 . The brain areas with high metabolic demand like the putamen are more selectively involved. However, other brain areas like subcortical white matter, corpus callosum, brainstem and cerebellum may also be affected due to accumulation of high concentrations of toxic metabolites of methanol 5 . We conclude that unlike a point-source exposure of methanol and involvement of a number of individuals, the sporadic cases of methanol intoxication may remain undiagnosed. The characteristic triad of optic atrophy, coma and haemorrhagic putaminal necrosis points towards methanol intoxication.
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